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Description 
TECHNICAL FIELD 

[0001 ] This invention relates to a hold-type display de- 
vice which continues display of an image for a pre- 
scribed display interval, and a driving method for such 
a display device. 

BACKGROUND ART 

[0002] Conventionally, liquid crystal display devices 
have frequently been used as computer display devices 
by virtue of their light weight, thin shape, low power con- 
sumption, and other advantages, but as screen sizes 
have grown, there has been a gradual increase in the 
cases of use as television sets. Because these liquid 
crystal display devices are hold-type display devices in 
which display of an image is continued for one frame 
interval, there is occurrence of motion blurring phenom- 
ena (hereafter called "edge blur"), in which the outlines 
of images are blurred during video display, and so video 
display performance comparable to that of the CRTs 
(cathode-ray tubes) generally used in television sets is 
not obtained. 

[0003] Numerous research reports have been pub- 
lished concerning the principle of occurrence of the 
above edge blur (for example, seeTaishiro Kurita, "Hold 
gata Display ni okeru Douga Hyouji no Gashitsu" (Pic- 
ture Quality of Movie Display in a Hold-type Display), 
IEICE Tech. Rep., EID99-10, 1999, pp. 55-60), and as 
a liquid crystal display device in which edge blur is im- 
proved, there is a display in which frequency-doubled 
image signals and black display signals are written pe- 
riodically within one field interval (see for example Jap- 
anese Patent Laid-open No. 2002-31790). 
[0004] Fig. 8 is a block diagram showing the configu- 
ration of a conventional liquid crystal display device. The 
liquid crystal display device shown in Fig. 8 comprises 
a signal conversion portion 101, driving pulse genera- 
tion portion 1 02, source driver 1 03, gate driver 1 04, and 
liquid crystal panel 105. The signal conversion portion 
101 frequency-doubles the input image signal for each 
line, using an input synchronization signal as reference, 
converts the image signal into a frequency-doubled sig- 
nal consisting of a frequency-doubled image signal and 
frequency-doubled black display signal, and outputs the 
frequency-doubled signal to the source driver 1 03. The 
driving pulse generation portion 1 02 outputs a source 
driver control signal and gate driver control signal, with 
the input synchronization signal as reference, to control 
the source driver 103 and gate driver 104. The source 
driver 1 03 applies the voltage to be applied to individual 
pixels within the liquid crystal panel 105 to the source 
lines SL1 to SL10. The gate driver 104 applies, to the 
gate lines GL1 to GL1 0, a voltage to set each of the pix- 
els in the liquid crystal panel 105 to the on state or the 
off state. At this time, each of the gate lines GL1 to GL1 0 



of the liquid crystal panel 105 is selected twice within 
one field interval, and an image signal and black display 
signal are written once each to the pixels on each of the 
gate lines GL1 to GL10. Hence black insertion driving, 

s in which a black display signal is written periodically 
while writing image signals, can be realized. 
[0005] Fig. 9 is a drawing showing the change with 
time in pixel brightness in the conventional liquid crystal 
display device of Fig. 8. As shown in Fig. 9, one field 

10 interval consists of an image display interval T1 and a 
black display interval T2, and a given pixel is driven as 
illustrated so that black is periodically displayed. In this 
case, the driving method in the liquid crystal display de- 
vice is pseudo-impulse driving (hereafter called "pseu- 

'5 do-impulse driving"), and the edge blur which occurs in 
video display can be improved. 

[0006] However, although edge blur can be improved 
through pseudo-impulse driving in the above-described 
liquid crystal display device, each field interval compris- 
20 es a black display interval, so that the average bright- 
ness is decreased. The longer the black display interval 
is made in order to improve edge blur, the more pro- 
nounced is this tendency, so that brightness is de- 
creased and satisfactory video display is not possible. 
25 [0007] Further, because the amount of motion of an 
image in the display of video changes variously accord- 
ing to the type of video, the required black display inter- 
val length also changes variously. Hence when a black 
display interval appropriate to an image having an av- 
30 erage motion amount is set, edge blur can be reduced 
sufficiently for images with a small amount of motion, 
but the brightness is reduced unnecessarily, and satis- 
factory video display is not possible. 
[0008] Further, when using a TN (Twisted Nematic) 
35 mode in the above-described liquid crystal display de- 
vice, the driving response time is slow at approximately 
1 6 ms, so that even if a black display interval is set, edge 
blur may remain due to the slowness of the driving re- 
sponse of the liquid crystal panel. 

40 

DISCLOSURE OF THE INVENTION 

[0009] An object of this invention is the provision of a 
display device and a driving method for the display de- 

<5 vice which enables improvement of edge blur, while also 
enabling suppression of the decrease in brightness. 
[0010] A display device according to one aspect of the 
invention is a hold-type display device which continues 
display of an image during a prescribed display interval, 

so comprising conversion means which converts an input 
image signal into a high-frequency signal consisting of 
a high-frequency image signal obtained by increasing 
the frequency of the above signal and a black display 
signal for the display of black; generation means which 

55 generates a timing signal to change the write timing in 
a prescribed interval of the high-frequency image signal 
and the black display signal, in order to modify the ratio 
within the prescribed interval of the interval for image 
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display by the high-frequency image signal and the in- 
terval for black display by the black display signal; and, 
display means which modifies the write timing of high- 
frequency image signals and black display signals of the 
high-frequency signals converted by the conversion 
means according to the timing signal generated by the 
generation means, and displays the image. 
[0011] By means of this configuration, an input image 
signal is converted into a high-frequency signal compris- 
ing a high-frequency image signal obtained by increas- 
ing the frequency of the image signal, and a black dis- 
play signal to display black; a timing signal is generated 
to change the write timing of the high-frequency image 
signal and the black display signal during a prescribed 
interval, in orderto change the ratio of the image display 
interval by the high-frequency image signal to the black 
display interval by the black display signal in the pre- 
scribed interval; the write timing of the high-frequency 
image signal and black display signal of the high-fre- 
quency signal is changed according to the timing signal 
thus generated; and, an image is displayed using this 
ratio of the image display interval to the black display 
interval corresponding to the write timing. 
[0012] Hence the ratio of the image display interval to 
the black display interval in display of images can be 
changed, so that when displaying video with large 
amounts of motion, the black display interval can be 
lengthened to sufficiently reduce edge blur, and when 
displaying video with small amounts of motion the black 
display interval can be shortened to secure sufficient 
brightness; consequently edge blur can be improved, 
and in addition the reduction of brightness can be sup- 
pressed. 

[0013] It is preferable that a display device comprise 
reception means which receives television broadcast 
signals, including electronic program guide information; 
extraction means, which extracts electronic program 
guide information from television broadcast signals re- 
ceived by the reception means; and, decision means, 
which decides the type of broadcast program from the 
electronic program guide information extracted by the 
extraction means, and which outputs a ratio modification 
signal to change the ratio of the image display interval 
by the high-frequency image signal to the black display 
interval by the black display signal according to the 
broadcast program type decided in this way; further, it 
is preferable that the generation means comprise gen- 
eration means for programs, which generates a timing 
signal according to the ratio modification signal output 
from the decision means. 

[0014] In this case, a television broadcast signal, con- 
taining electronic program guide information, is re- 
ceived; the electronic program guide information is ex- 
tracted from the received television broadcast signal; 
the type of broadcast program is decided from the ex- 
tracted electronic program guide information; a ratio 
modification signal is output, in orderto changethe ratio 
of the image display interval by the high-frequency im- 



age signal to the black display interval by the black dis- 
play signal, according to the type of broadcast program 
thus decided; and a timing signal is generated to change 
the write timing of the high-frequency image signal and 

5 black display signal in the prescribed interval, according 
to the ratio modification signal. Hence the write timing 
of the high-frequency image signal and black display 
signal of the high-frequency signal is changed according 
to the timing signal thus generated, and the image is 

io displayed at a ratio of the image display interval to the 
black display interval which corresponds to this write 
timing. As a result, a black display interval appropriate 
to the type of broadcast program is automatically set, so 
that edge blur can be improved according to the broad- 

»5 cast program type, and in addition the reduction in 
brightness can be suppressed to the minimum neces- 
sary amount. 

[0015] It is preferable that, when the decision means 
decides that the broadcast program is of a first type, a 

20 first ratio modification signal be output to the generation 
means for programs in order to set the black display in- 
terval to a first black display interval; when the decision 
means decides that the broadcast program is of a sec- 
ond type, in which images are mainly displayed with mo- 

2s tion amounts smaller than for the first type, a second 
ratio modification signal be output to the generation 
means for programs, in order to set the black display 
interval to a second black display interval which is short- 
er than the first black display interval; the generation 

30 means for programs generate a first timing signal which 
sets the black display interval to the first black display 
interval in response to the first ratio modification signal 
when the first ratio modification signal is input, and when 
the second ratio modification signal is input; and, when 

35 the second ratio modification signal is input, the gener- 
ation means for programs generate a second timing sig- 
nal which sets the black display interval to the second 
black display interval, in response to the second ratio 
modification signal. 

40 [0016] In this case, when it is decided that the type of 
a broadcast program is the first type, the first ratio mod- 
ification signal is output in order to set the black display 
interval to the first black display interval, the first timing 
signal is generated to set the black display interval to 

45 the first black display interval in response to the first ratio 
modification signal, andthe image is displayed usingthe 
first black display interval, in response to the first timing 
signal. On the other hand, when the type of a broadcast 
program is decided to be the second type, in which im- 

so ages are mainly displayed with motion amounts smaller 
than for the first type, the second ratio modification sig- 
nal is output in order to set the black display interval to 
the second black display interval, which is shorter than 
the first black display interval, the second timing signal 

55 is generated to set the black display interval to the sec- 
ond black display interval in response to the second ratio 
modification signal, andthe image is displayed usingthe 
second black display interval, in response to the second 
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timing signal. 

[0017] Hence when the type of a broadcast program 
is decided to be the fi rst type , in which images are main ly 
displayed with motion amounts larger than for the sec- 
ond type, the biack display interval is lengthened so that 
edge blur can be improved sufficiently; and, when the 
type of a broadcast program is decided to be the second 
type, in which images are mainly displayed with motion 
amounts smaller than for the first type, the black display 
interval is shortened so that edge blur can be improved 
sufficiently, while increasing brightness and suppress- 
ing the decrease in brightness to the minimum neces- 
sary amount. 

[0018] It is preferable that a display device further 
comprise operation means which accepts user opera- 
tions and outputs a ratio modification signal to change 
the ratio between the image display interval by the high- 
frequency image signal and the black display interval by 
the black display signal, in response to the user opera- 
tions, and that the generation means comprise genera- 
tion means for the user, which generates a timing signal 
in response to a ratio modification signal output from the 
operation means. 

[0019] In this case, a ratio modification signal is output 
in order to change the ratio of the image display interval 
by the high-frequency image signal to the black display 
interval by the black display signal, in response to user 
operations, and a timing signal is generated in order to 
change the write timing of the high-frequency image sig- 
nal and black display signal within the prescribed inter- 
val in response to this ratio modification signal. Hence 
the write timing of the high-frequency image signal and 
black display signal of the high-frequency signal is 
changed in response to the timing signal thus generat- 
ed, and an image is displayed using a ratio of the image 
display interval to the black display interval correspond- 
ing to this write timing. As a result, the black display in- 
terval can be set in response to user operations, so that 
edge blur can be improved according to user wishes, 
and in addition reductions in brightness can be sup- 
pressed to the minimum necessary amount. 
[0020] It is preferable that a display device further 
comprise powersupply means, which supplies electrical 
power provided from outside to the device unit; an inter- 
nal battery, which is detachably attached to the device 
unit and which supplies electrical power to the device 
unit which power is not supplied to the device unit by the 
power supply means; and , judgment means which judg- 
es the power supply state of the power supply means 
and outputs a ratio modification signal in orderto change 
the ratio of the image display interval by the high-fre- 
quency image signal to the black display interval by the 
black display signal; and, it is preferable that the gener- 
ation means comprise generation means for power, 
which generates a timing signal in response to a ratio 
modification signal output from the judgment means. 
[0021] In this case, the powersupply state of the pow- 
er supply means is judged; in response to this judgment 



result, a ratio modification signal is output in order to 
change the ratio of the image display interval by the 
high-frequency image signal to the black display interval 
by the black display signal; and, in response to this ratio 

5 modification signal, a timing signal is generated in order 
to change the write timing of the high-frequency image 
signal and black display signal within the prescribed in- 
terval. Hence the writing timing of the high-frequency 
image signal and black display signal of the high-fre- 

10 quency signal is changed in response to the timing sig- 
nal thus generated, and an image is displayed at a ratio 
of the image display interval to the black display interval 
corresponding to this write timing. As a result, when 
power is supplied from the power supply means, the 

'5 black display interval can be lengthened and edge blur 
improved, and when power from the internal battery is 
being supplied the black display interval can be short- 
ened and the brightness increased, in orderto suppress 
consumption of the internal battery; consequently edge 

20 blur can be improved according to the state of supply of 
power by the power supply means, and the internal bat- 
tery can be utilized effectively. 

[0022] It is preferable that the display means further 
comprise light-emission means which emits light fordis- 
ms play, and brightness control means which controls the 
brightness of the light-emission means; that, when the 
judgment means judges that power is being supplied 
from the power supply means, a first ratio modification 
signal be output to the generation means for power in 

30 order to set the black display interval to the first black 
display interval, and in addition a first brightness control 
signal to set the brightness of the light-emission means 
to a first brightness level be output to the brightness con- 
trol means, whereas when the judgment means judges 

35 that power is being supplied from the internal battery, a 
second ratio modification signal to set the black display 
interval to the second black display interval which is 
shorter than the first black display interval be output to 
the generation means for power, and in addition a sec- 

40 ond brightness control signal to set the brightness of the 
light-emission means to a second brightness level lower 
than the first brightness level be output to the brightness 
control means; that, when thefirst ratio modification sig- 
nal is input, the generation means for power generate a 

45 first timing signal to set the black display interval to the 
first black display interval in response to the first ratio 
modification signal, and when the second ratio modifi- 
cation signal is input, the generation means for power 
generates a second timing signal to set the black display 

50 interval to the second black display interval in response 
to the second ratio modification signal; and that, when 
thefirst brightness control signal is input, the brightness 
control means sets the brightness of the light-emission 
means to a first brightness level in response to the first 

ss brightness control signal, and when the second bright- 
ness control signal is input, the brightness control 
means sets the brightness of the light-emission means 
to a second brightness level in response to the second 
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brightness control signal. 

[0023] In this case, when power is supplied from the 
power supply means, the first brightness control signal 
is output in order to set the brightness of the light-emit- 
ting means to the first brightness level and the bright- 
ness of the light-emitting means is set to the first bright- 
ness level in response to the first brightness control sig- 
nal, while the first ratio modification signal is output in 
order to set the black display interval to the first black 
display interval, the first timing signal is generated to set 
the black display interval to the first black display interval 
in response to the first ratio modification signal, and the 
image is displayed using the first black display interval 
in response to the first timing signal. On the other hand, 
when power is supplied from the battery, the second 
brightness control signal is output in order to set the 
brightness of the light-emitting means to the second 
brightness level lower than the first brightness level, and 
the brightness of the light-emitting means is set to the 
second brightness level in response to the second 
brightness control signal, while in addition the second 
ratio modification signal is output in orderto set the black 
display interval to the second black display interval 
shorter than the first black display interval, the second 
timing signal is generated to set the black display inter- 
val to the second black display interval in response to 
the second ratio modification signaf, and the image is 
displayed using the second black display interval in re- 
sponse to the second timing signal. 
[0024] Hence when power is supplied from the power 
supply means, the black display interval is lengthened 
and edge blur is improved sufficiently, while also in- 
creasing the brightness of the light-emitting means to 
enable satisfactory display of video; and, when power 
is supplied from the internal battery, the black display 
interval is shortened to increase the display brightness, 
and at the same time the brightness of the light-emitting 
means can be reduced to suppress consumption of the 
internal battery. 

[0025] It is preferable that the conversion means con- 
vert the image signal into a frequency-doubled signal, 
consisting of a frequency-doubled double-frequency im- 
age signal and a frequency-doubled black display signal 
for the display of black. In this case, the prescribed in- 
terval can be divided in two and either the frequency- 
doubled image signal or the frequency-doubled black 
display signal written, so that both the image signal and 
the black display signal can be written stably, and the 
desired black display interval can be set accurately. 
[0026] It is preferable that the display means com- 
prise a plurality of source lines, to which pixel signals 
are supplied, a plurality of gate lines, to which scan sig- 
nals are supplied, and a plurality of pixel cells, posi- 
tioned in matrix form at the intersections of source lines 
and gate lines. In this case, it is possible to sufficiently 
improve edge blur in a liquid crystal display device in 
which edge blur tends to occur, and in addition the re- 
duction in brightness can be suppressed to the minimum 



necessary amount. 

[0027] It is preferable that pixel cells are OCB (opti- 
cally self-compensated birefringence) cells. In this case, 
an OCB mode with a fast driving response time can be 

5 employed for video display, so that edge blur can be fur- 
ther improved. 

[0028] A display device driving method according to 
another aspect of the invention is a hold-type display 
device driving method which continues display of an im- 

io age during a prescribed display interval, comprising a 
conversion step, in which an input image signal is con- 
verted into a high-frequency signal consisting of a high- 
frequency image signal obtained by increasing the fre- 
quency of the above signal and a black display signal 

'5 for the display of black; a generation step, in which a 
timing signal is generated to change the write timing in 
a prescribed interval of the high-frequency image signal 
and the black display signal, in order to modify the ratio 
. within the prescribed interval of the interval for image 

20 display by the high-frequency image signal and the in- 
terval for black display by the black display signal; and, 
a display step, in which the write timing of high-frequen- 
cy image signals and black display signals of the high- 
frequency signals converted in the conversion step ac- 

6 cording to the timing signal generated in the generation 
step is modified, and the image is displayed. 

[0029] By means of this configuration, an input image 
signal is converted into a high-frequency signal compris- 
ing a high-frequency image signal obtained by increas- 

30 ing the frequency of the image signal, and a black dis- 
play signal to display black; a timing signal is generated 
to change the write timing of the high-frequency image 
signal and the black display signal during a prescribed 
interval, in order to change the ratio of the image display 

as interval by the high-frequency image signal to the black 
display interval by the black display signal in the pre- 
scribed interval; the write timing of the high-frequency 
image signal and black display signal of the high-fre- 
quency signal is changed according to the timing signal 

-to thus generated; and, an image is displayed using this 
ratio of the image display interval to the black display 
interval corresponding to the write timing. 
[0030] Hence the ratio of the image display interval to 
the black display interval in display of images can be 

15 changed, so that when displaying video with large 
amounts of motion, the black display interval can be 
lengthened to sufficiently reduce edge blur, and when 
displaying video with small amounts of motion the black 
display interval can be shortened to secure sufficient 

so brightness; consequently edge blur can be improved, 
and in addition the reduction of brightness can be sup- 
pressed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

[0031] 

Fig. 1 is a block diagram showing the configuration 
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of the display device of a first aspect of the inven- 
tion; 

Fig. 2 is a circuit diagram showing the configuration 
of the liquid crystal panel shown in Fig. 1 ; 
Fig. 3 is a circuit diagram showing the configuration 
of the pixel cells shown in Fig. 2; 
Fig. 4 is a timing chart showing an example of the 
image signal, frequency-doubled signal and gate 
pulse signal when displaying a sports program on 
the liquid crystal display device shown in Fig. 1 ; 
Fig. 5 is a timing chart showing an example of the 
image signal, frequency-doubled signal and gate 
pulse signal when displaying a news program on 
the liquid crystal display device shown in Fig. 1 ; 
Fig. 6 is a block diagram showing the configuration 
of the display device of a second aspect of the in- 
vention; 

Fig. 7 is a block diagram showing the configuration 
of the display device of a third aspect of the inven- 
tion; 

Fig. 8 is a block diagram showing the configuration 
of a conventional liquid crystal display device; and, 
Fig. 9 is a drawing showing the change with time in 
the pixel brightness in the conventional liquid crystal 
display device shown in Fig. 8. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0032] Below, display devices of different aspects of 
the invention are explained, referring to the drawings. 
Fig. 1 is a block diagram showing the configuration of 
the display device of a first aspect of the invention. In 
Fig. 1 , to simplify the drawing, the number of source 
lines and the number of gate lines are each shown to 
be 10, but the number of source lines and the number 
of gate lines are not limited to this number, and can be 
changed variously. 

[0033] The liquid crystal display device shown in Fig. 
1 comprises a signal conversion portion 1 , driving pulse 
generation portion 2, source driver 3, gate driver4, liquid 
crystal panel 5, broadcast reception portion 6, EPG 
(electronic program guide) extraction portion 7, and pro- 
gram type decision portion 8. 

[0034] The broadcast reception portion 6 receives 
broadcast signals and separates the broadcast signals 
into image signals, synchronization signals, and non-im- 
age signals, and outputs the image signals and synchro- 
nization signals to the signal conversion portion 1 , the 
synchronization signals to the driving pulse generation 
portion 2 and program type decision portion 8, and the 
non-image signals to the EPG extraction portion 7. 
[0035] The EPG extraction portion 7 extracts EPG in- 
formation from the non-image signal output from the 
broadcast reception portion 6, and stores the extracted 
EPG information, while also outputting the EPG infor- 
mation to the program type decision portion 8. The pro- 
gram type decision portion 8 uses the EPG information 
output from the EPG extraction portion 7 to decide the 



type of broadcast program displayed on the liquid crystal 
panel 5, and using the synchronization signal output 
from the broadcast reception portion 6 as reference, out- 
puts to the driving pulse generation portion 2 a ratio 

s modification signal in order to change the ratio of the 
image display interval to the black display interval, ac- 
cording to the program type decision. 
[0036] Here, as broadcast program types, for exam- 
ple news and reports, sports, education and information, 

id drama, music, variety, movies, animation and special ef- 
fects, and other genres are stipulated in advance in EPG 
information; in addition, subgenres are stipulated in ad- 
vance in the sports, education and information, movies, 
and other genres. Ratios of image display intervals to 

is black display intervals are set in advance for each of 
these genres, and the program type decision portion 8 
outputs a ratio modification signal in orderto change the 
ratio of the image display interval to the black display 
interval so as to become equal to the ratio appropriate 

20 to the genre. 

[0037] The signal conversion portion 1 doubles the 
frequency of the image signal output from the broadcast 
reception portion 6 for each line using line memory, with 
the synchronization signal output from the broadcast re- 

« ception portion 6 as reference, and in addition, by gen- 
erating a frequency-doubled black display signal, con- 
verts the image signal into a high-frequency signal con- 
sisting of a frequency-doubled image signal and a fre- 
quency-doubled black display signal, and outputs the 

30 result to the source driver 3. The increase in frequency 
of the image signal by the signal conversion portion 1 is 
not limited to the above-described frequency doubling 
in particular, and another multiplication factor may be 
used. 

35 [0038] The driving pulse generation portion 2 outputs 
to the gate driver 4 a gate driver control signal to control 
the gate driver 4, as a timing signal to change the write 
timing of the high-speed image signal and black display 
signal within one field interval so as to become equal to 

40 the ratio of the image display interval to the black display 
interval specified by the ratio modification signal output 
from the program type decision portion 8, with the syn- 
chronization signal output from the broadcast reception 
portion 6 as reference; in addition, the driving pulse gen- 

45 eration portion 2 outputs to the source driver 3 a source 
driver control signal to drive the source driver 3. 
[0039] Fig. 2 is a circuit diagram showing the config- 
uration of the liquid crystal panel 5 of Fig. 1 . The liquid 
crystal panel 5 of Fig. 2 comprises a plurality of gate 

so lines GL1 to GL10, a plurality of source lines SL1 to 
SL1 0, a plurality of thin film transistors (hereafter called 
TFTs") 51 as switching elements, and a plurality of pixel 
cells 52. The plurality of pixels cells 52 are positioned in 
matrix form at the points of intersection of the plurality 

55 of source lines SL1 to SL1 0 and the plurality of gate lines 
GL1 to GL10; pixel signals from the source driver 3 are 
supplied to the plurality of source lines SL1 to SL1 0, and 
gate pulses serving as scan signals are supplied from 
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the gate driver 4 to the plurality of gate lines GL1 to 
GL10. 

[0040] The source driver 3 applies the voltage to be 
supplied to each pixel cell 52 to the source lines SL1 to 
SL1 0. The gate driver 4 applies a voltage to switch each 
of the TFTs 51 into the on-state or off-state to the gate 
lines GL1 to GL10. Specifically, the gate driver 4 applies 
in succession the on-voltage to the gate lines GL1 to 
GL10, synchronized with the supply of data to the 
source lines SL1 to SL10. 

[0041] Fig. 3 is a circuit diagram showing the config- 
uration of the pixel cells 52 shown in Fig. 2. The pixel 
cell 52 shown in Fig. 3 comprises a holding capacitor 
54, liquid crystals 55, pixel electrode 56, and opposing 
electrode 57. The pixel electrode 56 is connected to the 
drain electrode of the TFT 51 . The pixel cell 52 compris- 
es an OCB cell, and in OCB mode the liquid crystal panel 
5 can be driven rapidly. 

[0042] The holding capacitor 54 is formed between 
the pixel electrode 56 and the opposing electrode 57. 
The liquid crystals 55 are enclosed between and held 
by the pixel electrode 56 and opposing electrode 57. 
The opposing electrode 57 is driven by a voltage sup- 
plied from the opposed driving portion 53 shown in Fig. 
2. The difference between the voltage applied to the op- 
posing electrode 57 and the voltage supplied from the 
source line SL and applied to the pixel cell 52 becomes 
the voltage applied across the liquid crystals 55 within 
the pixel cell 52; this voltage determines the transmis- 
sivity of the pixel cell 52. 

[0043] In this aspect, the signal conversion portion 1 
is equivalent to one example of conversion means; the 
driving pulse generation portion 2 is equivalent to one 
example of the generation means and the generation 
means for programs; the source driver 3, gate driver 4 
and liquid crystal panel 5 are equivalent to one example 
of display means; the broadcast reception portion 6 is 
equivalent to one example of reception means; the EPG 
extraction portion 7 is equivalent to one example of ex- 
traction means; and the program type decision portion 
8 is equivalent to one example of decision means. 
[0044] Through the above-described configuration, 
the program type decision portion 8 outputs a ratio mod- 
ification signal to the driving pulse generation portion 2 
in order to change the ratio of the image display interval 
to the black display interval so as to lengthen the black 
display interval when it is decided, using EPG informa- 
tion, that the broadcast program displayed on the liquid 
crystal panel 5 is a broadcast program with large 
amounts of motion, such as a sports program. The driv- 
ing pulse generation portion 2 outputs a gate driver con- 
trol signal to the gate driver 4 so as to change to the 
ratio of the image display interval to the black display 
interval specified by the ratio modification signal, and 
also outputs a source driver control signal to the source 
driver 3. 

[0045] Fig. 4 is a timing chart showing an example of 
the image signal, frequency-doubled signal and gate 



pulse signal when displaying a sports program on the 
liquid crystal display device shown in Fig. 1 . In this as- 
pect, a single-frame image is displayed in one field in- 
terval, so that in Fig. 4, the various signals are shown 

s such that a single field interval, which is a single frame 
interval, comprises 10 horizontal intervals; but the 
number of horizontal intervals and other parameters are 
not particularly limited to those of this example, and var- 
ious modifications are possible. This is similarly true for 

10 Rg. 5. 

[0046] The gate pulses P1 to P1 0 shown in Fig. 4 are 
pulses which respectively select the ten gate lines GL1 
to GL1 0 of the liquid crystal panel 5 during the high (HI) 
interval of each pulse. The gate pulses P1 to P10 are 

'5 output from the gate driver 4 such that a prescribed in- 
terval is the HI interval according to the gate driver con- 
trol signal which lengthens the black display interval, 
synch ron ized with the frequency-doubled signal input to 
the source driver 3. 

20 [0047] That is, in the interval TO_1 , the gate pulse P1 
goes to HI, and the pixel signal S1 is written to the pixel 
cells on the gate line GL1 . Next, in the interval TO_2, 
the gate pulse P7 goes to HI, and the back display signal 
B is written to the pixel cells on the gate line GL7. In 

25 interval TO_3, the gate pulse P2 goes to HI, and the 
pixel signal S2 is written to the pixel cells on the gate 
line GL2. Next, in interval TO_4 the gate pulse P8 goes 
to H I , and the black display signal B is written to the pixel 
cells on the gate line GL8. Similarly thereafter, image 

30 signals or back display signals are written to pixel cells 
with the timing of gate pulses. 
[0048] In this way, each of the gate lines GL1 to GL1 0 
of the liquid crystal panel 5 is selected twice within one 
field interval, and an image signal and a black display 

35 signal are written one time each to the pixel eel Is on each 
of the gate lines GL1 to GL10. Hence black insertion 
driving, in which a black display signal is written period- 
ically while writing image signals, can be realized. As a 
result, in the example shown in Fig. 4, the ratio of the 

40 image display interval T1 to the black display interval T2 
is set to 9:11 , sothatthe black display interval T2 is long- 
er, and edge blur in sports programs with greater 
amounts of motion can be reduced sufficiently. 
[0049] On the other hand, when the program type de- 

45 cision portion 8 uses EPG information to decide thatthe 
broadcast program being displayed on the liquid crystal 
panel 5 is a broadcast program with a small amount of 
motion, such as for example a news program, a ratio 
modification signal is output to the driving pulse gener- 
ic ation portion 2 to change the ratio of the image display 
interval to the black display interval such that the black 
display interval is shortened. The driving pulse genera- 
tion portion 2 outputs a gate driver control signal to the 
gate driver 4 such that the ratio of the image display in- 

55 terval to the black display interval becomes as specified 
by the ratio modification signal, and also outputs a 
source driver control signal to the source driver 3. 
[0050] Fig. 5 is a timing chart showing an example of 
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the image signal, frequency-doubled signal and gate 
pulse signal when displaying a news program on the liq- 
uid crystal display device shown in Fig. 1 . The gate puls- 
es P1 to P1 0 in Fig. 5 are output from the gate driver 4 
such that a prescribed interval is a HI interval according 
to the gate driver control signal which shortens the black 
display interval, while maintaining synchronization with 
the frequency-doubled signal input to the source driver 
3. 

[0051] That is, in the interval TO_1 , the gate pulse P1 
goes to HI, and the image signal S1 is written to the pixel 
cells on the gate line GL1. Next, in the interval TO_2, 
the gate pulse P5 goes to H I, and the black display sig- 
nal B is written to the pixel cells on the gate line GL5. In 
the interval TO_3, the gate pulse P2 goes to HI, and the 
image signal S2 is written to the pixel cells on the gate 
line GL2. Next, in the interval TO_4, the gate pulse P6 
goes to HI, and the black display signal B is written to 
the pixel cells on the gate line GL6. Similarly thereafter, 
image signals and black display signals are written to 
pixel cells with the timing of gate pulses. As a result, in 
the example shown in Fig. 5, the ratio of the image dis- 
play interval T1 ' to the black display interval T2' is set to 
13:7, the black display interval T2' is shortened, and 
edge blur in news programs with small amounts of mo- 
tion can be reduced sufficiently, while at the same time 
enabling high-brightness display. 
[0052] As explained above, by changing the timing of 
the HI intervals activating writing of the black display sig- 
nal in the gate pulses P1 to P10, the length of the black 
display interval which can be written in one field interval 
can be changed variously, and so the black display in- 
terval can be set to the optimal interval according to the 
type of broadcast program. 

[0053] Thus in this aspect, EPG information is extract- 
ed from the television broadcast signal, the type of 
broadcast program is decided from the extracted EPG 
information, a ratio modification signal is output to 
change the ratio of the image display interval to the black 
display interval according to the type of broadcast pro- 
gram thus decided, and a gate driver control signal is 
generated which changes the write timing of the fre- 
quency-doubled image signal and the frequency-dou- 
bled black display signal in one field interval according 
to this ratio modification signal. 

[0054] Hence the write timing is changed for the fre- 
quency-doubled image signal and the frequency-dou- 
bled black display signal according to the gate driver 
control signal thus generated, and the broadcast pro- 
gram is displayed at the ratio of the image display inter- 
val to the black display interval corresponding to this 
write timing. As a result, a black display interval appro- 
priate to the type of broadcast program is automatically 
set, so that edge blur can be improved according to the 
type of broadcast program, and in addition reductions 
in brightness can be suppressed to the minimum nec- 
essary amount. 

[0055] Next, the display device of a second aspect of 



the invention is explained. Fig. 6 is a block diagram 
showing the configuration of the display device of the 
second aspect of the invention. A difference between 
the display device shown in Fig. 6 and the display device 

s shown in Fig. 1 is the addition of an operation portion 9 
in place of the EPG extraction portion 7 and program 
type decision portion 8; in other respects the configura- 
tion is similar to that of the display device shown in Fig. 
1 , and so the same portions are assigned the same sym- 

10 bols, and detailed explanations are omitted. In Fig. 6, 
the broadcast reception portion is omitted from the 
drawing, but the image signal and synchronization sig- 
nal shown in Fig. 6 are output from a broadcast recep- 
tion portion similar to that of the first aspect. 

15 [0056] The operation portion 9 shown in Fig. 6 com- 
prises an operation switch or similar provided on the de- 
vice unit, and outputs to the driving pulse generation 
portion 2 a ratio modification signal in order to change 
the ratio of the image display interval to the black display 

20 interval such that the black display interval becomes the 
value set by a user operating the operation switch. For 
example, the operation portion 9 may be configured 
such that an OSD (onscreen display) display portion 
(not shown) Is controlled to display in bar form the black 

25 display interval on the liquid crystal panel 5, and an op- 
eration switch is operated by the user to set the length 
of the bar, and by this means set the black display inter- 
val. The configuration of the operation portion 9 is not 
limited in particular to the above example, but may be 

30 modified variously; for example, a remote controller or 
similar may be comprised, and infrared rays or other 
wireless means employed to transmit ratio modification 
signals to the driving pulse generation portion. 
[0057] The driving pulse generation portion 2 outputs 

35 to the gate driver 4 a gate driver control signal to drive 
the gate driver 4, as a timing system to change the write 
timing of the image signal and black display signal in 
one field interval such that the ratio of the image display 
interval to the black display interval is as specified by 

40 the ratio modification signal output from the operation 
portion 9, using as reference the synchronization signal 
output from the broadcast reception portion, and in ad- 
dition outputs a source driver control signal to the source 
driver 3 to control the source driver 3. The source driver 

45 3, gate driver 4 and similar operate similarly to the op- 
eration of the first aspect, and the prescribed image is 
displayed with the black display interval set by the user. 
[0058] In this aspect, the signal conversion portion 1 
is equivalent to an example of the conversion means; 

50 the driving pulse generation portion 2 is equivalent to an 
example of the generation means and generation 
means for the user; the source driver 3, gate driver 4 
and liquid crystal panel 5 are equivalent to one example 
of the display means; and the operation portion 9 is 

55 equivalent to one example of the operation means. 
[0059] Thus in this aspect, a ratio modification signal 
is output to change the ratio of the image display interval 
to the black display interval according to a user opera- 
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tion, and a gate driver control signal is generated to 
change the write timing of the frequency-doubled image 
signal and the frequency-doubled black display signal 
in one field interval, according to this ratio modification 
signal. Hence the write timing of the frequency-doubled 
image signal and frequency-doubled black display sig- 
nal is changed according to the generated gate driver 
control signal, and video is displayed at the ratio of the 
image display interval to the black display interval cor- 
respondingto this write timing. As a result, the black dis- 
play interval can be set according to the user operation, 
so that edge blur can be improved in response to user 
desires, and the reduction in brightness can be sup- 
pressed to the minimum necessary amount. 
[0060] Next, the display device of athird aspect of this 
invention is explained. Fig. 7 is a block diagram showing 
the configuration of the display device of the third aspect 
of the invention. A difference between the display device 
of Fig. 7 and the display device of Fig. 1 is the addition 
of an internal battery 1 0, power supply judgment portion 
12, and lighting circuit 13 in place of the EPG extraction 
portion 7 and program type decision portion 8; in other 
respects the display device is similar to the display de- 
vice of Fig. 1 , and so the same symbols are assigned to 
the same portions, and detailed explanations are omit- 
ted. In Fig. 7, the broadcast reception portion is omitted, 
but the image signal and synchronization signal shown 
in Fig. 7 are output from a broadcast reception portion 
similar to that of the first aspect; also, a normal lighting 
circuit, external power supply 11 and fluorescent lamp 
14 are also comprised by the first and second aspects, 
but are omitted from Fig. 1 and Fig. 6. 
[0061] The internal battery 10 shown in Fig. 7 is con- 
figured to be detachably attached to the device unit, and 
comprises either a rechargeable battery or a dry-cell 
battery; when power is not supplied to the device unit 
from the external power supply 1 1 , the internal battery 
1 0 supplies power to the device unit. The external power 
supply 1 1 converts the AC voltage supplied from a com- 
mercial power supply into a DC voltage to supply power 
to the device unit; when power is being supplied from a 
commercial power supply, that is, from the external pow- 
er supply 11 , the liquid crystal display device shown in 
Fig. 7 preferentially uses power from the external power 
supply 11. 

[0062] The power supply judgment portion 1 2 judges 
the state of supply of power by the external power supply 
1 1 , and outputs to the driving pulse generation portion 
2 a ratio modification signal to change the ratio of the 
image display interval to the black display interval, ac- 
cording to the judgment result. Specifically, when the 
power supply judgment portion 12 judges that power is 
being supplied from the external power supply 1 1 , a ratio 
modification signal is output so as to lengthen the black 
display interval, and when the power supply judgment 
portion 12 judges that power is not being supplied from 
the external power supply 11, but that power is being 
supplied from the internal battery 1 0, a ratio modification 



signal is output so as to shorten the black display inter- 
val. 

[0063] The driving pulse generation portion 2 outputs 
to the gate driver 4 a gate driver control signal to drive 

s the gate driver 4, as a timing signal to change the write 
timing of the high-frequency image signal and black dis- 
play signal in one field interval such that the ratio of the 
image display interval to the black display interval be- 
comes the ratio specified by the ratio modification signal 

10 output from the power supply decision portion 1 2, using 
as reference the synchronization signal output from the 
broadcast reception portion, and also outputs to the 
source driver 3 a source driver control signal to drive the 
source driver 3. The source driver 3, gate driver 4 and 

is similar operate similarly to the first aspect, and the pre- 
scribed image is displayed with a black display interval 
appropriate to the state of supply of power by the exter- 
nal power supply 11. 

[0064] The power supply decision portion 1 2 outputs 

20 a tube current control signal to the lighting circuit 13 to 
change the tube current of the fluorescent lamp 14, as 
a brightness control signal to set the brightness of the 
fluorescent lamp 1 4 according to the result of judgment 
of the state of the supply of power by the external power 

25 supply 11 . Specifically, when the powersupplyjudgment 
portion 1 2 judges that power is being supplied from the 
external power supply 11 , a tube current control signal 
is output to increase the tube current of the fluorescent 
lamp 14 and increase the brightness, and when power 

30 is not being supplied from the external power supply 11, 
but power is being supplied from the internal battery 1 0, 
a tube current control signal is output to reduce the tube 
current of the fluorescent lamp 14 and suppress con- 
sumption of the internal battery 10. 

35 [0065] The lighting circuit 13 lights the fluorescent 
lamp 1 4 such that the tube current specified by the tube 
current control signal flows. Specifically, when power is 
being supplied from the external power supply 11 , the 
lighting circuit 13 increases the tube current of the fluo- 

■*o rescent lamp 1 4 to increase the brightness according to 
the tube current control signal which causes an increase 
of the tube current of the fluorescent lamp 14, and when 
power is not being supplied from the external power sup- 
ply 1 1 but power is being supplied from the internal bat- 

45 tery 10, the lighting circuit 13 reduces the tube current 
of the fluorescent lamp 14 according to the tube current 
control signal which causes the tube current of the flu- 
orescent lamp 14 to be reduced, to suppress consump- 
tion of the internal battery 10. 

so [0066] In this aspect, the signal conversion portion 1 
is equivalent to one example of conversion means; the 
driving pulse generation portion 2 is equivalent to one 
example of generation means and generation means for 
power; the source driver 3, gate driver 4 and liquid crys- 

55 tal panel 5 are equivalent to one example of display 
means; the external power supply 11 is equivalent to 
one example of power supply means; the internal bat- 
tery 1 0 is equivalent to one example of an internal bat- 
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tery; the power supply decision portion 12 is equivalent 
to one example of judgment means; the fluorescent 
lamp 14 is equivalent to one example of light-emitting 
means; and the lighting circuit 13 is equivalent to one 
example of brightness control means. 
[0067] Thus in this aspect, the state of supply of power 
by the external power supply 11 is judged, a ratio mod- 
ification signal is output to change the ratio of the image 
display interval to the black display interval according to 
the judgment result, and a gate driver control signal is 
generated to change the write timing of the frequency- 
doubled image signal and frequency-doubled black dis- 
play signal in one field interval, according to the ratio 
modification signal. Hence the write timing of the fre- 
quency-doubled image signal and frequency-doubled 
black display signal is changed according to the gate 
driver control signal thus generated, and the video is dis- 
played with the ratio of the image display interval to the 
black display interval corresponding to the write timing. 
Also, a tube current control signal is output to change 
the tube current of the fluorescent lamp 14 according to 
the result of judgment of the state of supply of power by 
the external power supply 1 1 , and the tube current of 
the fluorescent lamp 1 4 is controlled according to this 
tube current control signal. 

[0068] As a result, when power is being supplied from 
the external power supply 1 1 , the black display interval 
can be lengthened and edge blur can be sufficiently im- 
proved, while in addition the tube current of the fluores- 
cent lamp 14 can be increased to increase the bright- 
ness, so that satisfactory video can be displayed. And 
when power is being supplied from the internal battery 
1 0, the black display interval can be shortened or elim- 
inated and the brightness increased so that satisfactory 
video can be displayed, and in addition the tube current 
of the fluorescent lamp 1 4 can be decreased to sup- 
press consumption of the internal battery 10. 
[0069] The ratios of the image display interval to the 
black display interval used in this invention are not lim- 
ited in particular to the examples described above, but 
can be changed variously according to the video dis- 
played. Further, the method of insertion of the black dis- 
play interval is not limited in particular to the above-de- 
scribed example, and various black insertion driving 
methods can be used. Also, this invention can be ap- 
plied to various hold-type display devices; for example, 
the invention can be suitably applied to stationary large- 
size liquid crystal display devices for television use, to 
PDAs (portable information terminals) using small-size 
liquid crystal panels, and to portable liquid crystal dis- 
play devices and similar. Further, the interval within 
which the ratio of the image display interval to the black 
display interval is changed is not limited in particular to 
the above-described single field interval (single frame 
interval), but can be changed variously; for example, the 
ratio of the image display interval to the black display 
interval can be changed for each gate pulse, or a single 
field interval can be divided into prescribed intervals, 
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within each of which the ratio of the image display inter- 
val to the black display interval is changed, or the ratio 
of the image display interval to the black display interval 
can be changed in the first half and in the second half 
* of a gate pulse. 

INDUSTRIAL APPLICABILITY 

[0070] As described above, by means of this inven- 
10 tion, the ratio of the image display interval to the black 
display interval when displaying an image can be 
changed, so that when displaying images with large 
amounts of motion the black display interval can be 
lengthened and edge blur reduced sufficiently, whereas 
is when displaying images with small amounts of motion 
the black display interval can be shortened and suffi- 
cient brightness secured, so that edge blur can be im- 
proved while suppressing the reduction in brightness. 



Claims 

1 . A hold-type display device, which continues display 
of an image for a prescribed display interval, com- 

25 prising: 

conversion means for converting an input im- 
age signal into a high-frequency signal includ- 
ing a high-frequency image signal obtained by 
30 increasing the frequency of the image signal 

and a black display signal for the display of 
black; 

generation means for generating a timing sig- 
nal to change the write timing in a prescribed 
35 interval of said high-frequency image signal 

and said black display signal, in order to modify 
the ratio within said prescribed interval of the 
interval for image display by said high-frequen- 
cy image signal and the interval for black dis- 
40 play by said black display signal; and 

display means for modifying the write timing of 
the high-frequency image signals and black 
display signals of the high-frequency signals 
converted by said conversion means according 
45 to the timing signal generated by said genera- 

tion means and for displaying the image. 

2. The display device according to Claim 1 , further 
comprising: 

50 

reception means for receiving television broad- 
cast signals including electronic program guide 
information, 

extraction means for extracting electronic pro- 
55 gram guide information from the television 

broadcast signal received by said reception 
means, and 

decision means for deciding the type of broad- 
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cast program based on the electronic program 
guide information extracted by said extraction 
means and for outputting a ratio modification 
signal to change the ratio of the image display 
interval by said high-frequency image signal to s 
the black display interval by said black display 
signal according to the broadcast program type 
decision; and wherein 

said generation means includes generation 
means for programs which generates said tim- f o 6. 
ing signal according to the ratio modification 
signal output from said decision means. 

3. The display device according to Claim 2, wherein 
said decision means, on deciding that the type of '5 
said broadcast program is a first type, outputs to 
said generation means for programs a first ratio 
modification signal to set said black display interval 
to a first black display interval, and on deciding that 
the type of said broadcast program is a second type 20 
in which images are mainly displayed with motion 
amounts smaller than for said first type, outputs to 
said generation means for programs a second ratio 
modification signal to set said black display interval 
to a second black display interval shorter than said 2s 
first black display interval; and, 

when said first ratio modification signal is in- 
put, said generation means for programs generates 
a first timing signal which sets said black display in- 
terval to said first black display interval according to 30 
said first ratio modification signal, and when said 
second ratio modification signal is input, said gen- 
eration means for programs generates a second 
timing signal which sets said black display interval 
to said second black display interval according to 35 
said second ratio modification signal. 

4. The display device according to Claim 1 , further 
comprising operation means for accepting opera- 
tions by a user and outputting a ratio modification *o 
signal to change the ratio of the image display in- 
terval by said high-frequency image signal to the 
black display interval by said black display signal 
according to the user operations; and 

wherein said generation means comprises 45 
generation means for the user, which generates 
said timing signal according to the ratio modification 
signal output from said operation means. 

5. The display device according to Claim 1 , further so 
comprising power supply means for supplying elec- 
trical power supplied from outside to the device unit, 

an internal battery detachably attached to the 
device unit for supplying power to the device unit 
when power is not being supplied to the device unit ss 
by said power supply means, and 

judgment means forjudging the state of sup- 
ply of power by said power supply means and out- 



putting a ratio modification signal to change the ratio 
of the image display interval by said high-frequency 
image signal to the black display interval by said 
black display signal; and 

wherein said generation means includes gen- 
eration means for power which generates said tim- 
ing signal according to the ratio modification signal 
output from said judgment means. 

The display device according to Claim 5, wherein: 

said display means further includes light-emit- 
ting means which emits light for display, and 
brightness control means which controls the 
brightness of said light-emitting means; 
said judgment means, upon judging that power 
is being supplied from said power supply 
means, outputs to said generation means for 
power a first ratio modification signal to set said 
black display interval to a first black display in- 
terval, and outputs to said brightness control 
means a first brightness control signal to set the 
brightness of said light-emitting means to a first 
brightness level, and, upon judging that power 
is being supplied from said internal battery, out- 
puts to said generation means for power a sec- 
ond ratio modification signal to set said black 
display interval to a second black display inter- 
val shorter than said first black display interval, 
and outputs to said brightness control means a 
second brightness control signal to set the 
brightness of said light-emitting means to a 
second brightness level lower than said first 
brightness level; 

said generation means for power, when said 
first ratio modification signal is input, generates 
a first timing signal which sets said black dis- 
play interval to said first black display interval 
in response to said first ratio modification sig- 
nal, and when said second ratio modification 
signal is input, generates a second timing sig- 
nal which sets said black display interval to said 
second black display interval in response to 
said second ratio modification signal; and, 
said brightness control means, when said first 
brightness control signal is input, sets the 
brightness of said light-emitting means to said 
first brightness level in response to said first 
brightness control signal, and when said sec- 
ond brightness control signal is input, sets the 
brightness of said light-emitting means to said 
second brightness level in response to said 
second brightness control signal. 

7. The display device according to any of Claims 1 
through 6, wherein said conversion means converts 
said image signal into a frequency-doubled signal, 
including a frequency-doubled image signal with 
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doubled frequency and a frequency-doubled black 
display signal for black display. 

8. The display device according to any of Claims 1 
through 7, wherein said display means includes a 5 
liquid crystal panel having a plurality of source lines 

to which are supplied pixel signals, a plurality of 
gate lines to which are supplied scan signals, and 
a plurality of pixel cells positioned in matrix form at 
the intersections of said source lines and said gate 10 
lines. 

9. The display device according to Claim 8, wherein 
said pixel cells are OCB cells. 

15 

10. A display device driving method, which is a driving 
method for a hold-type display device which contin- 
ues display of an image during a prescribed display 
interval, comprising the steps of: 

20 

a conversion step of converting an input image 
signal into a high-frequency signal comprising 
a high-frequency image signal obtained by in- 
creasing the frequency of the image signal and 
a black display signal for the display of black; 25 
a generation step of generating a timing signal 
to change the write timing in a prescribed inter- 
val of said high-frequency image signal and 
said black display signal, in order to modify the 
ratio within said prescribed interval of the image 30 
display interval by said high-frequency image 
signal and the black display interval by said 
black display signal; and 
a display step of modifying the write timing of 
high-frequency image signals and black display 35 
signals of the high-frequency signals converted 
in said conversion step according to the timing 
signal generated in said generation step, and 
displaying the image. 



12 



EP 1 471 489 A1 



>S2 



_i or o 
woa 



tree _i 
<5o2 

ODOM 



too 



2 2° 
oSoo: 



<o 



o a 



13 



EP 1 471 489 A1 




14 



EP 1 471 489 A1 




15 



EP 1 471 489 A1 




16 



EP 1 471 489 A1 



9| 




5~ 



Q- Q_ Q. GL r" 
,„ _ _ — LU LU LU LU LU LL1 
2WWW10WOOWWW1U 



Q. Q. Q. Q. D 



17 



EP 1 471 489 A1 




EP 1 471 489 A1 











o 


cc 


Ij 




VE 


CO 


tr • 




Q 




LU 

o 




cc 




ID 




o 

CO 






to 








Ij 




CO 



§1 



g 



gco 



X 

gb 

si 

ZiO 



5 ceo ^2 

ODOW 



Qo-cgo- 



H-OOCO 



<> 

CCUJ 
UJt 



h-§CL 
- LUQ.CO 



< 
CD 



O 6 ' 



19 



EP 1 471 489 A1 



> 
DC 
Q 
LU 

& 

O 



I 

o 

Q 

Z> 

o 



o 

Q 



00 
LL 



I GL1 I 


GL2 


GL10 






GATE 
DRIVER 




o o 



coco 



20 



EP 1 471 489 A1 



CD 




21 



EP 1 471 489 A1 



INTERNATIONAL. SEARCH REPORT 



PCT/JP03/00397 



According to International Patent Classification (IPC) oi to both na 



B. FIELDS SEARCHED 



Jitsuyo Shinan Koho 
Kokai Jitsuyo Shinan Itoho 



c included in the fields searched 
1922-1996 Toroku Jitsuyo Shinan Koho 1994-2003 
1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, se 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document, with indication, where appropriate, of the relevant pi 



JP 2001-184034 A (Fujitsu Ltd.), 
06 July, 2001 (06.07.01), 
Par. Nos.' [0158] to [0161], [0211] to [0223]; 
Figs. 38, 60 to 64 
(Family: none) 

JP 2001-42831 A (Hitachi, Ltd.), 
16 February, 2001 (16.02.01), 
Par. Nos. [0020] to [0066] 
(Family: none) 



Relevant to claim No. 



JP 2000-105575 A 
Corp. ) , 
11 April, 2000 (11.04.00) , 
Par. Nos. [0015] to [0017], [0030] 
(Family: none) 



(International Business Machines 



QT] Further documents are listed in the continuation of Box C Q See patent family 




Date of mailing of the international search report 
25 March, 2003 (25.03.03) 



Authorized officer 
Telephone No. 



Form PC 77ISA/2 1 0 (second sheet) (July 1 998) 



EP 1 471 489 A1 



INTERNATIONAL SEARCH REPORT 



PCT/JP03/00397 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



re appropriate, of the relevant pj 



OS 2001/3448 Al (Takashi NOSE), 
14 June, 2001 (14.06.01), 
Full text; all drawings 
5 JP 2001-166280 A 



(International Business Machines 



JP 11-109921 A 
Corp.), 

23 April, 1999 (23.04.99), 
Full text; all drawings 

6 US 6396469 Bl 

JP 2001-251567 A (Sharp Corp.), 

14 September, 2001 (14.09.01), 

Par. Nos.. [0023] to [0042]; Figs. 1 to 9 

(Family: none) 

JP 10-108086 A (Hitachi, Ltd.), 

24 April, 1998 (24.04.98), 

Par. Nos. [0006] to [0024]; tables 1, 2 
(Family: none) 

JP 10-301535 A (Citizen Watch Co., Ltd.), 
13 November, 1998 (13.11.98), 
Par. No. [0035] 
(Family: none) 



Relevant to claim No. 



Form PCT/ISA/2 1 0 (continuation of second sheet) (July 1 998) 



23 



